Introduction
Cheese is the curd or hard substance formed by the coagulation of milk of certain mammals by rennet or similar enzymes in the presence of lactic acid from which part of the moisture has been removed by cutting, warning or pressing, which has been shaped in a mould and then ripened by holding for some time at suitable temperatures and humidity. "Wara" has been classified as a natural cheese made from milk and it is consumed in several parts of West Africa. The cheese is prepared by coagulating fresh cow milk with a leaf extract of Sodom apple (Calotropis procera). Wara processing involves the use of rudimentary equipment, in many cases, starter cultures are not used in processing and the conditions are not normally standardized or optimized. Although very recently, an alternative coagulant "lemon juice" was introduced into the processing of soft cheese to reduce microbial load (Adetunji et al., 2007) .
The conventional method for the production of cheese has been discussed extensively. Cultures of Lactobacillus bulgaricus and Streptococcus thermophiles have been employed as starter cultures for cheese production (Frazier and Westhoff, 1988) . For the production of high quality cheese, rennet enzymes is added for effective curdling and in its absence it is possible to use extracts from leaves of Sodom apple (Calotropis procera) as alternative. In the recent times, needs arise to develop an appropriate formulation for the production of cheese due to inconsistency in the uniformity of cheese being produced locally. In Nigeria, the Fulani pastoralists process surplus fresh milk into various stable products like West African soft cheese (Warankasi), Nono (fermented skimmed milk) and mai-shanu, the West Africa soft cheese which is the typical type of cheese found in Nigeria. It has a shelf-life of 2-3days when immersed in its whey. Cow milk (Wara) is an extremely nutritious drink with numerous vitamins and minerals. It is also an excellent source of proteins, fats and minerals (e.g. calcium, iron and phosphorus), vitamins and essential amino acids, thus making it an important food in the diet of both the old and young. The soft cheese produced in Nigerian farms especially in the northern part of the country makes use of local ingredients. The vegetable rennet used for the production is made from a native plant Calotropis procera (Sodom apple), which can be cultivated, all year round (FAO, 1994) . The number of micro-organisms present at the time of milking has been reported to range between several hundreds and several thousand per milliliter (IDF, 1981) . Due to the fact that wara is made up of milk, it contains various microflora and lactobacillus species which makes it susceptible to spoilage within a short period of time. Traditionally, it is preserved in its whey which last barely a day or two, it can be boiled in water to make it tough so as to increase its keeping quality which can last 3-4 days in a chilled condition (Belewu et al, 2005) .
Cheese is usually stored in its whey and consumed fresh, but this can only last for 3-5 days after which spoilage occurs. It is sometimes fried and used as a meat-substitute in stews and soups, or smoke-dried to enhance its keeping qualities. However, all these increases it shelf-life by only a few extra days or few weeks at best (Belewu et al., 2005) . The capacity to preserve cheese like any other food is directly related to the level of technological development. The slow progress in upgrading traditional food processing and preservation techniques in West Africa contributes to food and nutrition insecurity. Food processing techniques are thus essential not only to eradicate starvation and protein-energy malnutrition in the sub-region, but also to alleviate poverty by minimizing food wastage and generating income (Aworh, 2008) . In the southern part of Nigeria, the Ekiti side to be precise, wara is a very scarce food type because of limited number of cattle rearers. Though, there are some fulanis with their cattles grazing around the green forest grasses, there are very few of their women seen around, selling cheese (wara). Considering the nutritious value of cheese, it is therefore imperative to investigate the quality of cheese produced by the Fulani cattle-rearers in two major towns (Ikole and Ado) in Ekiti State. This study is designed to investigate the bacteriological and proximate analysis of the raw fermented cheese collected from Ikole and Ado-Ekiti, and use this information to determine the nutritional value of raw and fermented cheese collected from these two towns.
II. Materials And Method
Fresh raw and fermented cheese was obtained from ten cows each in two different Fulani settlements in Ado and Ikole local government area, Ekiti state. The first Fulani settlement was in Ikole local government area of Ekiti State where the selected farm settlement was located beside Odo-Oro market in Odo-Oro Ekiti while the second one was located in Ayebode -Ekiti. The second Fulani settlement selected for this study was located in Ado local government area along Iworoko road before NNPC petroleum station Ado-Ekiti and the second one was located along Are-Afao road, Ado-Ekiti. Cheese samples were collected in clean sterile containers and immediately transported to the laboratory for analysis.
Proximate Analysis of Cheese Samples
The levels of moisture, protein, fat and ash in raw and fermented cheese samples were determined by the methods of Association of Official Analytical Chemists (AOAC, 2005). For moisture content, 5g each of raw and fermented cheese samples were dried to a constant weight at 105 0 C for 3 hours with the aid of an electric oven (Astell Heason, England). Moisture content was taken as weight loss at the end of the drying period. Protein was determined by the micro-Kjeldahl method which estimated the amount of nitrogen in the sample and subsequently multiplied by a factor of 6.25. Fat content was obtained by intermittent extraction with petroleum ether (B.P. 40 0 C-60 0 C) using Soxhlet apparatus (Corning, England). Ash content was determined from the residue left after incineration of a weighed portion of the sample at 550 0 C using a muffle furnace.
Microbial analysis of raw and fermented cheese
From the cheese samples collected, 1ml of each variety was dispensed separately using sterile mortar and dissolved in 10ml of sterile distilled water. Serial dilutions from 10 1 to 10 -3 were made from the sample using pipettes. Dilutions of this sample were spread out on a plate using the modified pour plate technique.The plates were swirled for even distribution of innoculum and setting of agar. Thereafter, inoculated plates were incubated in an inverted position at 37 0 C for 48 hours. After incubation of bacteria, observation of plate for growth and colony count was done, and the means of randomly selected colonies in triplicates was recorded (Lateef et al., 2004) . Selected isolates were sub-cultured and repeated streaking was done on steriled Mann Rogosa Sharpe (MRS) and NA plate accordingly to obtain pure cultures. The cellular and colonial characteristics of the isolates obtained were also studied. For the fungi, appropriate dilutions of cheese samples were made and surface-spread in triplicates and incubated at room temperature (30) (31) (32) 0 C) for 48-72 hours. After incubation, the colonies were screened and identified based on the taxonomic schemes.
III.
Results Table 1 and 2 shows the result of proximate analysis of raw and fermented cheese in Ado-Ekiti and Ikole. It can be seen from this tables that moisture content recorded the highest percentage value amongst the parameters analyzed in both samples (i.e. Ado-Ekiti and Ikole). The moisture content of the raw samples were also higher than that of the fermented samples at both locations. Ash content had the lowest percentage value in both the raw and fermented cheese samples from the two locations. From Table 3 , it can also be seen that there is no statistical difference (P˂0.05) in mean moisture and fat content of both raw and fermented cheese from Ikole and Ado-Ekiti. However, the crude protein of raw cheese from Ikole (3.68±0.03) is statistically lower than that from Ado samples (3.88±0.03), while there is no significant difference (P˂0.05) in the fermented cheese crude protein of samples from both locations (Ado and Ikole Ekiti) (see Table 3 . It is an important protein substitute in the diet of the improverished rural dwellers for both young and old. The results obtained in this study indicated that raw cheese collected from Ikole-Ekiti had more moisture content than the one collected from Ado-Ekiti. This may be due to high water holding capacity of samples in this present study area and thus raw cheese from Ikole were able to retain higher level of moisture as suggested by Egan et al. (1987) . Frazier and Westhoff (1988) had stressed that moisture content is a measure of the water content and accounts for the texture of cheese. Proximate analysis conducted in this study also showed that moisture content of fermented cheese from Ado is the same with fermented cheese from Ikole, that is, the water holding capacity of fermented cheese from both sampling locations were the same, and this may be due to the same processing it undergoes during fermentation.
The ash content of fermented cheese collected from Ado was observed to be higher than fermented cheese from Ikole, higher ash content signifies that a product is rich in minerals. This goes to say that fermented cheese from Ado seems to have higher concentration of mineral than that of fermented cheese from Ikole. For the raw cheese samples, the result of proximate analysis showed that ash content of raw cheese from Ikole was higher than that of raw cheese from Ado.
The fat content of fermented cheese from Ado (13.04%) is the same with fermented cheese from Ikole (13.38%). This result is similar to the observation made by Wong et al. (1988) where they obtained a value of 12.7% for heat-acid coagulated cheese. However, the result of Fasakin and Unokiwedi (1992) (47.50%) were at variance with result obtained in this study and previous ones by being much higher. This may be due to the fact that their product was not heat-treated as suggested by Uaboi-Egbenni et al. (2010) . Significantly, fat is important as a source of energy to the body (Hennon et al., 2006) and are used by cells of organs and glands to provide energy and in the synthesis of some of their secretions (Kathleen et al., 1996) .
The study of the protein content of fermented cheese from Ikole is 9.18% which is higher than those reported by earlier workers on fermented cheese (Frazier and Westhoff, 1988, 5 .33%) and lower than the value reported by Fasakin and Unokiwedi. (1992) (44.50%). The protein content of this product shows that its consumption will help eliminate protein deficiencies that have become the bane of poor nations, Nigeria inclusive.
The result of microbial load of raw and fermented cheese from Ado and IkoleEkiti was displayed in Table 4 . This results show that raw cheese from Ikole is 4. 6 cfu/ml and 10 6 to 10 7 cfu/ml of the total number of micro-organisms in pooled raw milk, respectively, which is higher than the present study (4.8X10 5 cfu/ml). However, the mesophilic bacteria of fermented cheese from Ikole is 4.8X10 5 cfu/ml which is higher than fermented cheese from Ado 1.35X10 5 cfu/ml, this may be due to unclean hands and materials used.
The total number of bacillus of fermented cheese from Ikole is 6.9X10 5 cfu/ml which is higher than fermented cheese from Ado. This result shows that presence of bacillus is higher in fermented cheese obtained from Ikole, this may be due to unhygienic conditions of the manufacturing unit. However, the growth of Bacillusspp. in raw cheese from Ado is 2.60X10 5 cfu/ml, which is the same with raw cheese from Ado, this may be due to environmental variation.
The growth of E.coli in fermented cheese from Ikole is 6.06X10 5 cfu/ml which is higher than fermented cheese collected from Ado which is 1.9X10 5 cfu/ml. However, although E. coli is a commonly occurring organism in milk and milk products as a possible cause of food-borne disease is insignificant, because E. coli normally is a ubiquitous organism (Hahn 1996) . Also growth of E. coli of raw cheese from Ado and Ikole were the same 1.32X0 5 cfu/ml and 1.22X10 5 cfu/ml respectively. This result shows that ubiquitous organisms are present in raw cheese from Ikole and Ado Ekiti.
This result also revealed that total number of coliform in raw cheese from Ikole is 4.05X10 5 cfu/ml which is higher than raw cheese from Ado which is 2.21X10 5 cfu/ml. This result shows that incidence of coliforms in raw milk has received considerable attention, partly due to their association with contamination of faecal origin and the consequent risk of more pathogenic faecal organisms being present, partly because of the spoilage, their growth in milk at ambient temperatures can produce and not least due to the availability of DOI: 10.9790/2380-1005020712 www.iosrjournals.org 11 | Page sensitive and rapid tests for detecting and enumerating coliforms. However, growth of coliform in fermented cheese from Ado and Ikole are 1.9×10 5 cfu/ml and 1.4×10 5 cfu/ml respectively. The growth of coliform in fermented cheese from Ado and Ikole are the same, this may be due to constant in temperature, because coliform are capable to grow at low temperature.
The total growth number of Shigella in fermented cheese from Ikole is 6.06X10 5 cfu/ml which is higher than fermented cheese from Ado which is 3.08X10 5 cfu/ml. This result shows that fermented cheese from Ikole has higher growth of Shigella than fermented cheese from Ado. This may be due to unclean hands of workers, poor quality of milk and unhygienic conditions of the manufacturing unit and inferior quality of the materials used and water supplied for washing the utensils could be the source accelerating and the post manufacturing contamination of milk products and the post manufacturing contamination as well (Kumar and Sinha 1989; Masud et al., 1989; Kulshrestha, 1990) . However, the growth of Shigella in raw cheese from Ikole is 6.06×10 5 cfu/ml which is higher that of raw cheese from Ado (4.00×10 5 cfu/ml) this may be due to improper hygienic environment.
The total growth count of Staphilococcus aureus in raw cheese from Ikole is 6.4×10 5 cfu/ml which is higher than raw cheese collected from Ado which is 4.9×10 5 cfu/ml. This result shows that there is presence of the most commonly occurring food poisoning incidences which is caused by the ingestion of the enterotoxin formed in food during the growth of certain strains of S. aureus. The toxin was termed as enterotoxin because it caused gastroenteritis or inflammation of the lining of the intestinal tract. However, this result revealed that raw cheese from Ado and Ikole-Ekiti is not good for direct consumption.
Moreover, fermented cheese from Ado and Ikole was not contaminated with S. aureus. This result shows that fermented cheese sold in Ikole and Ado was highly hygienic to Staphilococcus aureus. Also Lactobacillus sp.was totally absent in both raw and fermented cheese sold in various areas of Ikole and Ado can be considered as a hygienic food in terms of Lactobacillus spp.
The result of Table 5 revealed the growth of yeast and mould spores in raw and fermented cheese from Ikole and Ado Ekiti. The highest yeast spores count was obtained from the samples of raw cheese from Ikole area which is 8.3×10 5 sfu/ml and the lowest was from the raw cheese from Ado Ekiti which is 1.33×10 5 sfu/ml. the acceptable standard count of spores forming bacteria was <10,000sfu/ml (Norrung 2000). The results of the present study showed that the raw cheese from Ado and Ikole-Ekiti contained spore forming bacteria below the standard acceptable level. Therefore, it could be said that raw and fermented cheese from Ado and Ikole can be considered as hygienic food in terms of yeast spores. In mould spores, raw cheese from ado is 0.1X10 5 sfu/ml, and the raw cheese from Ikole was totally absent. Generally, moldy or "mildewed" food is considered unfit to eat. Although molds are involved in the spoilage of many kinds of foods, some molds are useful in the manufacture of certain foods or as ingredients of food (Carroll, 2003) . This result revealed that raw cheese from Ado are unfit to eat therefore, penicillum organism are suspected in raw and fermented cheese from Ikole and Ado Ekiti.
In conclusion, this result confirmed that raw and fermented cheese from Ikole and Ado-Ekiti is not suitable for direct consumption by population. Even more, it is also not appropriate for the manufacture of cow cheese without preceding milk heat treatment. Moreover, milk products, raw and fermented cheese sold in various areas of Ado and IkoleEkiti is safe in terms of spores forming and Lactobacillus species but not for mould spore, E. coli, Mesophilic bacteria, Bacillus, coliform, Staphilococcusaureus and Shigella which may cause pathogenicity in raw and fermented cheese products. As fermented cheese is produced through thermal evaporation of raw milk, contamination could occur during storage and use of unhygienic utensils.
Therefore, monitoring the hygienic conditions of the concerned area is of almost importance to prevent the bacterial contamination. Steps that should be taken to prevent bacterial contamination of foods include regular monitoring or inspection of the overall hygienic condition and following the recommendations of the institution and the international commission on bacteriological and proximate specification for foods, as well as an appropriate heat preparation for eradicating the food pathogens in the cheese samples.
